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A big picture 
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Spin

Promela Assertions and LTL properties



Spin
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Visit at http://spinroot.com/spin/whatispin.html
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Taken from lecture 4 of Logic Model Checking for Formal Software Verification course at 
https://piazza.com/caltech/winter2017/cs118/resources
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Taken from lecture 4 of Logic Model Checking for Formal Software Verification course at 
https://piazza.com/caltech/winter2017/cs118/resources



Outline 

• Introduction to Promela and Spin

– Lecture 3 of Logic Model Checking for Formal 
Software Verification course at Caltech 
https://piazza.com/caltech/winter2017/cs118/res
ources

• Converting (a subset) of Promela to program 
graphs

– SOS rules 

6



Guarded command language

• Promela is based on guarded command 
language, provided by Dijkstra

– a high-level modeling language that contains 
features of imperative languages and 
nondeterministic choice
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Lecture 14 of the course 



Guarded command language (Con.)

• Semantics of CGL is given in terms of program 
graph Example : a program graph to an LTS 
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CGL program

Program graph

Transition systems

?



Example: Beverage Machine

– Assume =[#coke=1, #sprite=0]
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l1 -- #coke>0:get_coke ---> l0  +  ǁ- #coke>0

<l1,> --- get_coke ---------> <l0,[#coke=0, #sprite=0]>



Syntax of Promela

• A subpart of the syntax is given by the
grammar below:
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Semantics of Promela

• For x=expr where xVar
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x=expr   ---true: assign(x,expr) --- > exit 

: expr

skip --- true:id --- > exit 

: skip



Semantics of Promela (Con.)

• For send and receive on channels
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c!expr---c!expr --- > exit 

: snd

c?x--- c?x --- > exit 

: rec



Semantics of Promela (Con.)

• For atomic region

where i=Effect(assign(xi,expri),Effect(i-1,))
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atomic{x1=expr1;…xm=exprm}--true:m --- > exit 

: atomic



Semantics of Promela(Con.)

• For sequential composition stmt1;stmt2
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stmt1 --- g : a ---> stmt1’exit

stmt1 ;stmt2 --- g:a ---> stmt1’;stmt2

: Seq1

stmt1 --- g : a ---> exit

stmt1 ;stmt2 --- g:a ---> stmt2

: Seq2



Semantics of Promela(Con.)

• For if-statement

– Note : the semantics of IF is given in terms of 
semantics of its elements Stm1, …, Stmn, i.e., its 
structure
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stmti --- g : a ---> stmt’

if :: g1  stmt1 … :: gn  stmtn fi --- ggi:a ---> stmt’
: IF

Test-and-Set semantics



Semantics of Promela (Con.)

• Example: derive its program  graph

1 active proctype loop()

2   { byte a, b;

3   

4   if

5   :: a>1 -> b = 2*a;

6   :: b = 2*a; skip 

7   fi;

8   } 
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Semantics of Promela (Con.)

• For do-statement 
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stmti --- g : a ---> stmt’exit

do :: g1  stmt1 … :: gn  stmtn od --- ggi:a ---> 
stmt’; do :: g1  stmt1 … :: gn  stmtn od

: DO1

do :: g1  stmt1 … :: gn  stmtn od --- g1…gn ---> exit

: DO2

stmti --- g : a ---> exit

do :: g1  stmt1 … :: gn  stmtn od --- ggi:a ---> 
do :: g1  stmt1 … :: gn  stmtn od

: DO3

Test-and-Set semantics



Semantics of Promela (Con.)

• Example: derive its program  graph

1 active proctype loop()
2   { byte a, b;
3   
4   do
5   :: a = (a+1)%3;
6   if
7   :: a>1 -> b = 2*a;
8   :: b = 2*a; skip 
9   fi;
10    b--
11   od
12   } 
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Semantics of Promela (Con.)

• For if-statement
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if :: g1  stmt1 … :: gn  stmtn fi --- gi:id ---> stmti

: IF

Two-step semantics



Semantics of Promela (Con.)

• For do-statement 
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do :: g1  stmt1 … :: gn  stmtn od --- gi:id ---> 
stmti; do :: g1  stmt1 … :: gn  stmtn od

: DO

Two-step semantics


